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New Gas / Excellent Environmental PropertiesNew Gas / Excellent Environmental Properties

・・ChemicalChemical NameName
trans-1,3,3,3-tetrafluoropropene

・・UsageUsage NameName
1234ze／OF-1234ze

・・ChemicalChemical FormulaFormula
CF3CH=CFH

・・ODPODP == 00

・・100100 yearyear GWPGWP == 99
（（SFSF66 == 2233,,990000））

・・Atmospheric Lifetime Atmospheric Lifetime == 20days20days
（（SFSF66 == 33,,200years200years））
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Toxicity / Physical Properties Toxicity / Physical Properties 

ToxicityToxicity Physical PropertiesPhysical Properties

��AmesAmes：：NegativeNegative

��AcuteAcute toxicitytoxicity：：NoNo effecteffect levellevel

��ChromosomChromosomal ab.al ab.：：NegativeNegative

��PPartition coefficientartition coefficient：：no problemno problem

��28days28days（（ratrat）：）：NoNo effecteffect levellevel

・・BBoiling pointoiling point：：--1919℃℃

・・VaporVapor DensityDensity：：4.664.66 (Air=1)(Air=1)

・・SpecificSpecific GravityGravity：：1.098 1.098 （（4848℃℃））

・・VaporVapor pressurepressure：：0.5MPa (250.5MPa (25℃℃))

・・FlammabilityFlammability：：Slightly FlammableSlightly Flammable
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FlammabilityFlammability PropertiesProperties
LELLEL※※ ((volvol%)%) UELUEL※※ ((volvol%) %) MIE (MIE (mJmJ))

Propane 2.3 9.5 0.31

HFC-152a 3.7 19.6 1.25

1234ze 5.6 14.4 ＞123
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LEL (vol%)

propanepropane

LELLEL ：： 5.6vol%5.6vol%

ConcentrationConcentration ofof 1234ze1234ze as  a cover as  a cover 
gas gas ：： ＜＜1.0vol%1.0vol%

No ignitionNo ignition

MIE MIE ：： ＞＞123mJ123mJ

Static electricity from human Static electricity from human ：：30mJ30mJ

More difficult to igniteMore difficult to ignite

HFCHFC--152a152a

1234ze1234ze

Static electricity
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Thermal decomposition  Thermal decomposition  
1234ze1234ze
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Mg melt temperatureMg melt temperature

1234ze1234ze residueresidue

Decomposed productsDecomposed products

SUS vessel：50mmφ×250mm

Surface area：19.6・

Retention time：13.7min
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Safety Evaluation of Occupational SurroundingsSafety Evaluation of Occupational Surroundings

AZ91D

1500mm

FTIRFTIR
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Data ：Nagaoka University of Technology

・・ CENTRAL GLASS CENTRAL GLASS 



7

SummarySummaryⅠⅠ

■■ We had conducted preliminary experiments We had conducted preliminary experiments 
and confirmed that 1234ze had excellent and confirmed that 1234ze had excellent 
performance as a cover gas.performance as a cover gas.

■■ We need to conduct trial experiments at dieWe need to conduct trial experiments at die--
casters.casters.
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Trial experiments at dieTrial experiments at die--casting in Japancasting in Japan
Corporate name Casting Machine Evaluation Status

11

22

33

4

55 BB HOT/COLDHOT/COLD

6 C COLD

9 F HOT/COLD

10 G HOT/COLD

14 K HOT

11 H HOT

13 J COLD

15 L COLD

77

8

12

AHRESTYAHRESTY COLDCOLD

TOSEITOSEI HOTHOT

NIKKIN NIKKIN MgCASTMgCAST HOTHOT

A COLD

DD COLDCOLD

E RECYCLE

I COLD
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Trial experiment at dieTrial experiment at die--castingcastingⅠⅠー１ー１
C
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MFC

Corporate nameCorporate name：：NikkinNikkin MgMg CastCast CO.,LTDCO.,LTD

AddressAddress：：FukuokaFukuoka

BusinessBusiness outlineoutline：：Magnesium dieMagnesium die--castingcasting

TrialTrial DateDate：：2007,Oct 29 2007,Oct 29 －－ Oct 31Oct 31

== TTESTEST CONDITIONCONDITIONS  S  ==

１．１．CastingCasting MachineMachine：：HOTHOT

２．２．MgMg AlloyAlloy：：AZ91DAZ91D

３．３．SurfaceSurface AreaArea：：0.50.5㎡㎡

４．４．TemperatureTemperature：：630630℃℃

Protection ○ Protection ×
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Trial experiment at dieTrial experiment at die--castingcastingⅠⅠ－２－２
Flow of mixed gasFlow of mixed gas Cover gas Time to ignition

N2N2(L/min) SF6(L/min) VOL %

100

100

0.4

0.6

0.2

0.2

0.1

0.20.2

Place

SF6-1 － ≒40

Sec

53

SF6-2 － ≒40 9 Back ○

CO2CO2(L/min) 1234(mL/min)

1234ze-1 10 40 12 Back ○

1234ze-2 10 60 14 Back ○

1234ze-3 20 40 22 Back ○

N2N2(L/min) 1234(mL/min)

1234ze-1 30 60 80 Back ◎

1234ze-2 30 30 35 Side ○

○Back

5757 BackBack1234ze1234ze--33 2020 4040 ◎◎

Evaluation

■■Measurement of decomposition gases Measurement of decomposition gases （（human worker human worker 

25 ppm＜0.5 ppmNDNH3

25 ppm＜1 ppmNDCO

3 ppm＜0.1 ppmNDHF

TWALimitation of detectorResult It is now proven to reduce more 
than 99.9% of CO2 emission by 
introducing 1234ze.  
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Trial experiment at dieTrial experiment at die--castingcastingⅡⅡー１ー１

Corporate Name D （anonymity）

Casting machine COLD

Surface area 0.50㎡（Pump:0.13,Melt:0.37）

Temperature Pump：690℃、Melt：685℃

Mg alloy AM60B
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MFC

Ｐ

Mixed gas Flow of Mixed 
gas (L/min)

Flow of cover 
gas (ml/min) 

Concentration 
of cover gas

SF6＋N2 11 22 0.2%

1234ze＋N2 25 75 0.3%

1234ze＋N2 25 50 0.2%

1234ze＋N2 15 60 0.4%

1234ze＋N2 15 45 0.3%

1234ze＋N2 20 80 0.4%

1234ze＋N2 20 60 0.3%

1234ze＋N2 20 40 0.2%

1234ze＋N2 15 30 0.2%

SF6＋N2 11 22 0.2%

Melt chamber
Pump chamber
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Trial experiment at dieTrial experiment at die--castingcastingⅡ－２

0.30%

0.20%

0.30%

0.40%

0.20%
0.30%

0.40%

0.20%

10

60

110

160

210

260

310

360

0.20% 0.30% 0.40%

Concentra tion of 1234ze

T
im

e
 t
o
 ig

n
iti

o
n
 (

S
e
c
)

0.20%

0.30%

10

60

110

160

210

260

310

360

0.10% 0.15% 0.20% 0.25% 0.30% 0.35%

Concentration of 1234ze

T
im

e
 t

o
 i

g
n

it
io

n
 (

s
e

c
)

Melt Chamber 

：15L/min ：20L/min ：25L/min

Pump Chamber 

SF6
SF6
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Trial experiment at dieTrial experiment at die--castingcastingⅢⅢ
Corporate name：B （anonymity）

Experimental furnace （Surface area：0.44㎡）

Mg alloy：AZ91D

1234ze：0.16% （20ml）

Carrier Gas（N2）：13L/min12
34

ze
12

34
ze

N
2N
2

1234ze＋N2 Ignition

Temperature Time to ignite

630℃ 9min 55sec

640℃ 4min 55sec

637℃ 3min 05sec

680℃ 2min 00sec

�Thin surface layer

�Take time to ignition

Good evaluation

Stop introducing
mixture gas for 10min

1234ze was sprayed into the 
casting hood for 2min with a lid 
closed.

Fire was extinguished
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Introduction on TOSEI Introduction on TOSEI ⅠⅠ
N2N2

1234ze1234ze

PSAPSA
P

P MFC

MFC

P

P

��CorporateCorporate NameName：：TOSEITOSEI

��AddressAddress：：ShizuokaShizuoka

��BusinessBusiness OutlineOutline：：Mg dieMg die--castingcasting

��Casting machineCasting machine：：HOHOＴＴ

��MgMg AlloyAlloy：：AZ91DAZ91D

��TemperatureTemperature：：630630℃℃
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Introduction on TOSEI Introduction on TOSEI ⅡⅡ

①Keep with SF6 ②Swich from SF6 to 1234 ③2min later ④30min later

⑤60min later ⑥120min later ⑦180min later ⑧240min later

Cover GasCover Gas：：0.15%0.15%

Carrier GasCarrier Gas（（N2N2）：）：15L/min15L/min

No ignitionNo ignition

Surface of molten Mg is stableSurface of molten Mg is stable

Decrease of sludgeDecrease of sludge

Cover GasCover Gas：：0.10%0.10%

Carrier GasCarrier Gas（（N2N2）：）：10L/min10L/min
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Surface areaSurface area：：0.50.5㎡㎡

TemperatureTemperature：：630630℃℃

Mg AlloyMg Alloy：：AZ91DAZ91D
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Introduction on TOSEI Introduction on TOSEI ⅢⅢ
CO2 emissionCO2 emission
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Introduction on AHRESTY Introduction on AHRESTY ⅠⅠ
��CorporateCorporate NameName：：AHRESTYAHRESTY

��AddressAddress：：TochigiTochigi

��BusinessBusiness OutlineOutline：：DieDie--castingcasting
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図2-1-1　　　低沸点用カバーガス供給システム

MFM：マスフローメーター
MFC：マスフローコントローラー
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Casting machineCasting machine：：COLDCOLD

MgMg AlloyAlloy：：AZ91DAZ91D

TemperatureTemperature：：650650℃℃

Surface areaSurface area：：0.80.8㎡㎡
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Introduction on AHRESTY Introduction on AHRESTY ⅡⅡ
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Trial experiments at dieTrial experiments at die--casting in Japancasting in Japan
Casting Machine Evaluation Status

11

22

33

44

55 BB HOT/COLDHOT/COLD GoodGood Introduce until 2009Introduce until 2009

66 CC COLDCOLD GoodGood Introduce until 2009Introduce until 2009

99 FF HOT/COLDHOT/COLD Now conductingNow conducting Planning to introducePlanning to introduce

1010 GG HOT/COLDHOT/COLD GoodGood Planning to introducePlanning to introduce

14 K HOT － Studying

11 H HOT － Studying

13 J COLD － Studying

15 L COLD －

77

8

12

AHRESTYAHRESTY COLDCOLD GoodGood IntroducedIntroduced

TOSEITOSEI HOTHOT GoodGood IntroducedIntroduced

NIKKIN NIKKIN MgCastMgCast HOTHOT GoodGood Introduce until 2009Introduce until 2009

AA COLDCOLD GoodGood Introduce until 2009Introduce until 2009

DD COLDCOLD GoodGood Planning to introducePlanning to introduce

E RECYCLE Good

I COLD － Studying
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Summary Summary ⅡⅡ
■■ It is now proven that 1234ze has almost the same It is now proven that 1234ze has almost the same 

ability of SFability of SF66 through many trial experiments at diethrough many trial experiments at die--
casters.casters.

■■ In compliance with Kyoto protocol, Japan has to In compliance with Kyoto protocol, Japan has to 
reduce 6% of COreduce 6% of CO22 emission.emission.

■■ We are required to provide many customers with We are required to provide many customers with 
1234ze in order to reduce CO2 emission in the Mg 1234ze in order to reduce CO2 emission in the Mg 
industry.industry.

■■ We are now planning to built a 1234ze manufacturing We are now planning to built a 1234ze manufacturing 
plant.plant.
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Thank you for your attention.Thank you for your attention.
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